Cleaning the kidney's filter by LeBrasseur, Nicole
RESEARCH ROUNDUP • THE JOURNAL OF CELL BIOLOGY 447
Text by Nicole LeBrasseur 
lebrasn@rockefeller.edu
F
ilters in the mammalian kid-
ney must be unclogged by 
a transport receptor, say 
Shreeram Akilesh, Andrey Shaw 
(Washington University, St. Louis, 
MO), and colleagues. The recep-
tor moves obstructing proteins into 
the urine, where they can later be 
returned to the bloodstream.
The kidney ﬁ  lters the blood 
through a bed of capillaries 
known as the glomerulus. Large 
and highly charged proteins are 
mostly kept out of the urine ﬁ  l-
trate ﬁ   rst by a basement mem-
brane and then by ﬁ  nger-like projections of epithelial 
cells called podocytes. Shaw’s group wondered why 
the gaps between podocyte projections do not get 
clogged by the proteins they prevent from passing.
The two dominant large proteins in the blood—
those mostly likely to cause a clog—are albumin and 
IgG. Using microarray analyses, the team found that a 
receptor for these proteins, called FcRn, was expressed 
in podocytes. FcRn was ﬁ  rst  identiﬁ   ed for its role in 
bringing IgG antibodies from breast milk across the 
surface of an infant’s gastrointestinal tract. The new 
ﬁ  ndings suggest it similarly transports IgG and albumin 
across the podocyte surface into the urinary ﬂ  uid.
In mice lacking FcRn, IgG clearance was slowed, 
and the antibody accumulated in the kidney ﬁ  lter. 
Clogged kidneys meant greater susceptibility to agents 
that would otherwise be quickly cleared; a normally 
harmless dose of a kidney-targeting antibody was toxic 
to mice whose kidneys were overloaded with IgG.
An overloaded ﬁ   lter might also explain why 
kidney failure is often the downfall of patients with 
lupus. “The autoantibodies in lupus patients aren’t so 
uncommon,” says Shaw. “But with clogging from all 
the excess antibodies, the kidneys probably cannot 
get cleared of them in time.”
Because IgG and albumin are not normally found 
in urinary waste, the authors imagine that they are 
reabsorbed into the bloodstream in kidney tubules, 
where sugars and amino acids are also reclaimed. 
The expression of FcRn in tubules supports this idea. 
To prove their theory, the authors hope to put FcRn back 
into podocytes but not tubules of the knockout mice, 
to see whether IgG is sent out with the urine.
Reference: Akilesh, S., et al. 2008. Proc. Natl. Acad. Sci. USA. 
105:967–972.
A 
transcription factor is translated 
in axon tips, far away from its 
nuclear targets, as revealed by 
Llewellyn Cox, Samie Jaffrey (Cornell 
University, New York, NY), and colleagues. 
Its transport to the cell body helps keep 
the nucleus in touch with the distant 
axon’s surroundings.
Throughout development, axons nav-
igate long distances to fi  nd their ultimate 
synaptic partners. As it approaches its 
proper target, the axon often fi  nds sur-
vival signals that stave off apoptosis. 
These signals must somehow be con-
veyed all the way back to the cell body. 
The new fi  ndings unveil a potential gen-
eral mechanism for such survival signaling: 
local translation and retrograde transport 
of transcription factors.
Cox et al. were originally interested in 
identifying those mRNAs that are trans-
lated in axons, which contain ribosomal 
machinery that synthesizes signaling pro-
teins and cytoskeletal regulators. In their 
search, says Jaffrey, “we found something 
strange, which in many ways had already 
been discovered about ten years ago.”
That oddity was mRNA for a transcrip-
tion factor called CREB, which turns on 
antiapoptotic genes when neurons sense 
the NGF survival factor. The axonal CREB 
pool was translated when axons were given 
NGF, although how the local translation 
pathway is controlled is not known.
A decade ago, CREB was also found in 
dendrites. Getting at its function there was 
diffi   cult, but the extra length of axons 
made it possible to examine 
its axonal role. The authors 
applied CREB siRNAs selec-
tively to axons to inhibit its 
translation there. Without this 
pool of CREB, neurons no 
longer survived when their 
axons encountered NGF.
In untreated axons, NGF-
induced CREB was seen 
traveling back toward the 
cell body along with motor-
driven endosomes carrying 
NGF’s receptor and the ki-
nases it activates. The trans-
ported CREB sported a phosphate modi-
fi  cation known to help it turn on prosur-
vival genes.
“CREB from axons is different from 
the nuclear pool,” says Jaffrey. “It may 
undergo axon-specifi  c  modifi  cations—
phosphorylation, sumoylation, or association 
with binding proteins—that endow it with 
specifi  c transcriptional abilities.”
Reference: Cox, L.J., et al. 2008. Nat. Cell Biol. 
doi:10.1038/ncb1677.
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Axons (red) translate their own CREB (green) when given 
NGF (bottom row).
The clearance (top; left to right) of IgG 
(white) from mouse kidney ﬁ  lters is 
slowed in the absence of FcRn (bottom).
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Transcription factor translated in axons